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Background

The protease inhibitor (Pl) darunavir, boosted by ritonavir (DRV/r), is virologically effective and
well tolerated in adults. Although co-formulated lopinavir (LPV/r) is currently the first-line PI
for HIV-1 infected children in the UK, DRV/r has potential utility as once daily first- or second-
line PI after previous Pl failure. ldentifying the prevalence of DRV/r resistance associated
mutations (RAMs) in children is important for determining it’s clinical utility.

Methods

Data during 1998-2007 combine that from the Collaborative HIV Paediatric Study (CHIPS, a
cohort of ~95% reported HIV-1 infected children in UK/Ireland since 1996), and the UK HIV Drug
Resistance Database. DRV RAMs were identified from the 2008 IAS mutations list (V11I, V32I,
L33F, 147V, 150V, 154L/M, T74P, L76V, 184V, L89V) with additional mutations (147A, G73S/T/C,
|184A/C, V82F) from the Stanford database. The prevalence of RAMs was estimated in (i) PI-
naive children, using the first Pl-naive test, and (ii) Pl-experienced children, using cumulative
resistance at the last test on a Pl. Associations between the type and the duration of Pl
exposure and the area under the viraemia curve since the start of Pl with the number of RAMs
was analysed using multivariate Poisson regression. Susceptibility to DRV/r was defined using
the Stanford algorithm.

Results

344 children had a Pl-naive resistance test. 14/344 (3%) had a single RAM (2 V111, 2 V32I, 1
147A, 7 150V, 1 G73S, 1 L89V); none had multiple RAMs. 10 (83%) were non-B subtype virus. 156
children had a resistance test on Pl at a median (IQR) 2.6 (1.2-5.0) years on PI; 55 (35%) had
taken LPV/r as their only Pl. 21(13%) had one RAM, 5 (3%) had 2, and 3 (2%) had 3. In a
multivariate model, a higher number of DRV RAMs was independently associated with increased
time on Pl (p=0.04), larger area under the viraemia curve since the start of Pl (p=0.01), and
any exposure to a Pl other than LPV/r (p=0.02 vs. LPV/r only). However, only 3 (2%) PI-
experienced children had intermediate level resistance to DRV/r using Stanford.

Conclusions

Pl-naive children in the UK, and those whose only prior Pl is LPV/r, have little DRV/r
resistance, although the number of DRV RAMs increases slightly with an increased time and
increased viraemia on Pl. Few Pl-experienced children have more than one DRV RAM and
susceptibility to DRV/r is high. This suggests that once daily DRV/r may have utility both as a
second Pl as well as an alternative first PI, particularly if it can be co-formulated with a PI
booster.

Darunavir, boosted by ritonavir (DRV/r), has been shown to have significant activity
against both wild-type and multidrug-resistant HIV-1 strains and to be virologically
effective and generally well tolerated in children.

e Currently, Lopinavir (LPV/r) is the preferred first Pl in UK children and is licensed for all
ages and weights in both tablet and syrup formulations.

e DRV/ris currently licensed in children aged 6+ years (twice-daily tablet). Trials of a
suspension in 3-6 year olds, and once-daily administration across all ages, are ongoing.

Resistance:

e The presence of >3 DRV resistance-associated mutations (RAMs) at baseline was associated
with a diminished virological response to DRV/r in the POWER [1] and DUET [2] studies in
adults.

e In previous studies of resistance in adults, over 90% harboured <3 DRV RAMs and over two
thirds harboured none.

Rationale:

e In the future, DRV/r may be of more use in children both as first Pl or as second Pl after
previous failure on PI.

e Therefore, identifying the prevalence of resistance mutations both in Pl-naive and Pl
experienced children is important for identifying clinical utility of DRV/r.

Data:

CHIPS is a multicentre cohort of HIV-infected children under care in 63 hospitals in the UK and
Ireland since 1996. It is a collaboration between the clinical centres that care for HIV infected
children, the National Study of HIV in Pregnancy and Childhood (NSHPC) at the Institute of
Child Health, and the Medical Research Council (MRC) Clinical Trials Unit. The main objectives
of CHIPS are to describe clinical, laboratory and treatment data for these children, and to
describe the use of paediatric HIV services.

The UK HIV Drug Resistance Database is a central repository for resistance tests performed as
part of routine clinical care throughout the U. Most of these (around 90%) are in the form of
viral gene sequences. The Database is overseen by the UK Collaborative Group on HIV Drug
Resistance.

Mutations:

DRV resistance associated mutations are identified from the IAS 2008 Mutations list and the
Stanford database.

We use data from CHIPS and tests from the UK HIV Drug Resistance database to the end of

December 2007.There are 1485 children in CHIPS in the UK between 1998-2007, of whom 1120

(75%) took HAART during the same period. Of these 559 (50%) took a Pl including 406 (73%)
who took LPV/r, 285 (51%) who took Nelfinavir (NFV), and 10 (2%) who took DRV/r.

Table 1: Demographics of children [Data are N (%) unless indicated]

First resistance test

Last resistance test

|AS 2008:
V11l, V321, L33F, 147V, 150V, I54L/M, T74P, L76V, 184V, L89V

Stanford database (additional mutations):
147A, G73S/T/C, I84A/C

Other:
V82F (Potential cross resistance)

In addition, V82A has been linked to improved response to DRV/r in adults with multiple DRV
RAMs [3].

Pl naive children:

Objective: Estimate the prevalence of DRV resistance-associated mutations in Pl-naive
children in order to assess the potential use of DRV/r a first PI.

while Pl naive, on PI,
N = 344 N =156

Sex Female 184 (53) 76 (49)
Ethnicity Black African 283 (83) 116 (75)

White 22 (6) 20 (13)

Other 35 (11) 19 (12)
Born abroad 182 (53) 60 (38)
Med (IQR) age at presentation (yrs) 3.1 (0.5-7.8) 1.6 (0.2-5.3)
CDC stage C at presentation 29 (8) 20 (13)
Med (IQR) HIV-RNA at presentation (c/ml) | 106,682 z(éii(i%; 222,000 532241;
Med (IQR) CD4% at presentation 20 (13-28) 18 (10-29)
Subtype C 172 (55) 58 (42)

A 63 (20) 31 (23)

B 22 (7) 19 (14)

Other 56 (18) 30 (22)
Med (IQR) age at resistance test 8.1 (4.3-12.0) 11.2 (6.6-13.7)
CDC stage C at resistance test 71 (21) 73 (48)
Med (IQR) HIV-RNA at resistance test 25,000 1(;13735954) 11,998 é‘;é%%;
Med (IQR) CD4% at resistance test 20 (14-28) 21 (12-30)

We will consider the first resistance test in children prior to starting a PI.

Pl experienced children:

Objective: Estimate the prevalence of DRV resistance-associated mutations in children
when they might switch to a second Pl due to failure or other reasons in order to evaluate
the potential use of DRV/r after previous Pl failure.

We will consider cumulative resistance at the last resistance test on Pl (excluding all tests
after starting DRV/r).

Multivariate linear regression will be used to examine associations between baseline
demographics, time on PI (in years, time averaged), area under the viremia curve, and type of
Pl. Susceptibility to DRV/r will be assessed using the Stanford database algorithm.

e 1320 UK children in CHIPS were Pl-naive at some point between 1998 and 2007, of
whom 344 (26%) had a Pl-naive resistance test.

e 12 (3%) children had IAS DRV RAMs. 2 children had V11l (1 subtype C, 1 unclassified), 2 had
V321 (1A, 1 D), 7 had 150V (2 B, 2 A, 2 G, 1 unclassified), and 1 had the L89V mutation (G).

e In addition - 1 child had 147A (unclassified) and 1 had G73S (C) - mutations from the

Stanford database.

e 1 child had the V82A mutation.
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e 595 UK children in CHIPS started a PIl-containing regimen pre-2007
e There are 156 children with resistance tests while on a PlI.
e 21(13%) had one DRV RAM, 5 (3%) had 2, and 3 (2%) had 3.

Figure 1: Association of prior Pl use and the number of DRV RAMs
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Table 2: DRV RAMs present in children failing

Table 4: Susceptibility to DRV/r

a Pl regimen using the Stanford database in
Mutation | Number (%) | Mutation | Number (%) children failing a Pl regimen, N (%)
V11l 2 (1) | 147A 0 0) Years on PI Low level | Intermediate
V32l 1 (1) | G73S 0 (0) resistance resistance
L33F 6 (4) | G73T 0 (0) <1year 0 (0) 1 (3)
147V 1 (1) | G73C 4 (3) 1-<2 years 2 (7) 0 0)
150V 5 (3) | I84A 0 (0) 2-<3 years 1 (4) 1 (4)
154L 3 (2) |184C 1 (D) 3+ years 10 (15) 1 (1)
154M 0 (0) | 184V 6 (4) - -

Previous PI Low level Intermediate
T74pP 1 (1) |L8%V 5 3) exposure resistance resistance
L76V 5 (3) | V82F 3 (2) LPV 1 ) 0 (0)

Note: 7 (4%) have the V82A mutation, 1 of whom has 3 DRV NFV 2 (8) 1 (4)

RAMS.

LPV + NFV 1 (2) 1 (2)

Table 3: Association of Pl use with the Other o @] 1 (3)

number of DRV RAMS from Poisson model

Univariate Multivariate Time LOYV level Inter_medlate
Factor* averaged resistance resistance
IRR  (p-val) | IRR  (p-val) area under

Yearson Pl (+1yr) | 1.24 (<0.001) | 1.14 (0.04) the vireamia
curve

Prior use of Pl other

than LPV/r 10.35 (0.001) | 6.15 (0.02) <2.75 2 (5) 0 (0)
2.75-4 4 (5) 2 3)

Area under the

vireamia curve (+1) 1.93 (0.001) 1 1.78  (0.01) 4+ 7 (18) 1 (3)

* No other baseline factors were significant with p>0.1

e DRV RAMs are very rare in Pl-naive children.

e The prevalence of DRV RAMs is low in those whose only Pl exposure is LPV/r. It is
higher in those with exposure to other Pls other than LPV (likely due to failure).

e At the last test on Pl only 3 children had 3 DRV RAMSs.

e There is an increase in resistance with >2 years Pl exposure and increase viraemia.

e Overall, results suggest that DRV/r is of use as both a first Pl and an alternative

second PI as resistance is low.

e We could consider specific analyses looking at the relationship between LPV/r
exposure and DRV RAMs using random effects modelling although RAM rates are low.

e ATV/r is only licensed OD for children age 6+ years (weighing 225kg if ART-exp). It
may also be of interest as a alternative first, or as a second, PI.
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